Key indicators: single-crystal X-ray study; T = 293 K; mean (Si-N) = 0.003 Å; R factor = 0.017; wR factor = 0.030; data-to-parameter ratio = 16.0.
Experimental

Crystal data
Data collection
Rigaku R-AXIS RAPID II diffractometer Absorption correction: numerical (NUMABS; Higashi, 1999) T min = 0.219, T max = 0.726 4700 measured reflections 624 independent reflections 599 reflections with I > 2(I) R int = 0.039 Refinement R[F 2 > 2(F 2 )] = 0.017 wR(F 2 ) = 0.030 S = 1.20 624 reflections 39 parameters 1 restraint Á max = 0.83 e Å À3 Á min = À0.90 e Å À3 Absolute structure: Flack (1983) , 275 Friedel pairs Absolute structure parameter: 0.05 (3) Table 1 Selected bond lengths (Å ).
(v) Ày þ 1 2 ; Àx þ 1 2 ; z; (vi) Àx þ 1; Ày; z; (vii) Àx þ 1; Ày þ 1; z À 1; (viii) Ày; x; z; (ix) Àx; Ày; z; (x) y; Àx; z; (xi) Àx; Ày; z À 1; (xii) Ày; x; z À 1; (xiii) y; Àx; z À 1; (xiv) x; y; z À 1; (xv) Àx þ 1 2 ; y À 1 2 ; z; (xvi) Àx þ 1 2 ; y þ 1 2 ; z; (xvii) y; Àx þ 1; z.
Data collection: PROCESS-AUTO (Rigaku/MSC, 2005) ; cell refinement: PROCESS-AUTO; data reduction: PROCESS-AUTO; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008) ; program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: VESTA (Momma & Izumi, 2008) ; software used to prepare material for publication: SHELXL97. supplementary materials sup-1 . E70, i23-i24 supplementary materials . E70, i23-i24 [doi:10.1107/S1600536814009234] La 3 Si 6 N 11 Hisanori Yamane, Toshiki Nagura and Tomohiro Miyazaki 1. Comment Woike and Jeitschko (1995) measured the tetragonal unit cell parameters of La 3 Si 6 N 11 by X-ray powder diffraction and showed that Ln 3 Si 6 N 11 , Ln = Sr, as well as Ce, Pr, Nd, is isostructural with Sm 3 Si 6 N 11 firstly reported by Gaudé et al. (1983) . The crystal structure of Sm 3 Si 6 N 11 was analyzed by single crystal X-ray diffraction with the noncentrosymmetric space group P4bm (Woike & Jeitschko, 1995) . The crystal structures of isotypic compounds, Ce 3 Si 6 N 11 , Pr 3 Si 6 N 11 and La 3 Si 5 AlON 10 (Schlieper & Schnick, 1995 , 1996 Lauterbach & Schinick, 2000) , have also been studied, while there is no report on the structure parameters of La 3 Si 6 N 11 . Recently, La 3 Si 6 N 11 has received attention as host crystals of phosphors by Ce 3+ doping (Seto et al., 2009; Suehiro et al., 2011; George et al., 2013) .
The cell parameters and volume determined by single crystal X-ray diffraction are close to those (a = 10.189 (1) Å, c = 4.837 (2) Å, V = 502.2 (2) Å 3 ) reported in the previous study (Woike & Jeitschko, 1995) . Fig. 1 shows the coordination environments of the Si1, Si2, La1 and La2 atoms. Si1 atoms are at general positions 8d and Si2 at special position 4c. Si1 -N and Si2-N bond lengths are in the ranges of 1.724 (3)-1.776 (3) Å, and 1.6868 (14)-1.764 (5) Å, respectively.
These ranges are comparable with those (1.709-1.775 Å and 1.675-1.753 Å) reported for Sm 3 Si 6 N 11 (Woike & Jeitschko, 1995) .
La1 atoms at 4c site with site symmetry (..m) and La2 atom at 2a site with (4..) are surrounded by 8 N atoms. La1-N distances of 2.551 (3)-2.864 (5) Å and La2-N distances of 2.644 (3) Å and 2.649 (3) Å are longer than the distances of Sm1-N (2.417-2.866 Å ) and Sm2-N (2.557 Å and 2.571 Å) in Sm 3 Si 6 N 11 , which is in accordance with the difference between the effective ionic radii of La (1.25 Å) and Sm (1.15 Å) atoms in nitrides (Baur, 1987) .
The site potentials calculated with the structure parameters using VESTA program (Momma & Izumi 2008) are -27.3 V (La1 3+ ), 28.5 V (La2 3+ ), -51.9 V (Si1 4+ ), -51.6 V (Si2 4+ ) and 36.6-39.4 V (N 3sites). The value of the Madelung energy for La 3 Si 6 N 11 (MAPLE, MAdelung Part of Lattice Energy, Hoppe 1966 Hoppe , 1970 is -132,000 kJ/mol, which are almost identical to the value of -131,300 kJ/mol (difference Δ = 0.5%) of the Madelung energies: LaN (-8,240 kJ/mol, Klemm & Winkelman, 1956) and Si 3 N 4 (-53,300 kJ/mol, Boulay et al., 2004) with the formula 3LaN + 2Si 3 N 4 → La 3 Si 6 N 11 .
Experimental
Starting powders of LaN (0.6205 g, Koujundo Chemical Laboratory Co., Ltd.) and Si 3 N 4 (0.3795 g, SN-E10, Ube Industries, Ltd.) were weighed and mixed in an aluminum mortar with a pestle in an Ar gas-filled glove box (O 2 and H 2 O < 1 ppm). A sintered BN crucible (UHS-FL, inside diameter 18 mm; depth 18 mm, Showa Denko K. K., 99.5%) was loaded with the powder mixture and heated at 0.9 MPa of N 2 (99.9995%) and 1800°C for 2 h with a gas pressure carbon furnace (VESTA, Shimadzu Mectem, Inc.). The obtained product was powdered with the mortar and pestle and heated at 0.85 MPa of N 2 and 2000°C for 4 h. Colorless transparent single crystals (size less than 0.15 mm) were obtained in the product. supplementary materials sup-2 . E70, i23-i24
Refinement
Because the principal mean square atomic displacement for the N2 site was not positive definite, isotropic displacement parameters were refined for all nitrogen sites. The highest peak in the difference electron density map was 1.11 Å from La2 while the deepest hole was 0.79 Å from the same atom.
Figure 1
The atomic arrangement around La and Si atoms in the structure of La 3 Si 6 N 11 . The displacement ellipsoids of La1, La2, Si1 and Si2 are drawn at the 95%. Symmetry codes are listed in Geometric parameters.
Figure 2
The crystal structure of La 3 Si 6 N 11 in a representation using cation-centered nitrogen polyhedra. Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > σ(F 2 ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger. La1 0.00443 (11) 0.00443 (11) 0.00849 (17) −0.00036 (9) 0.0001 (2) 0.0001 (2) La2 0.00378 (13) 0.00378 (13) 0.0053 (2) 0.000 0.000 0.000 Si1 0.0037 (4) 0.0036 (4) 0.0040 (6) −0.0006 (3) 0.0005 (7) −0.0008 (7) Si2 0.0038 (4) 0.0038 (4) 0.0042 (10) 0.0000 (5) 0.0005 (6) 0.0005 (6) Geometric parameters (Å, º) 
